were independent predictors of PFS (HR 2.142, P[ 0.002; HR 1.975, P [ 0.013) and OS (HR 3.002, P < 0.001; HR 2.282, P [ 0.007). The model built by the addition of combination of SETD2 and PBRM1 improved C-index (Harrell concordance index) of PFS and OS to 0.72 and 0.78. And it improved predictive accuracy of AUC (Area under the ROC curve) for OS at 12 months and 24 months to 0.869 and 0.867 compared with the IMDC (International Metastatic Renal Cell Carcinoma Database Consortium Model) (P [ 0.005; P [ 0.016).
INTRODUCTION AND OBJECTIVES: Holmium:YAG lasers fragment urinary stones through both photothermal effects and generation of cavitation bubbles. Improved synthetic stone mass loss has been demonstrated for laser lithotripsy in the presence of stone targeting microbubbles. The present study hypothesizes that lipid-shell microbubbles with stone-binding properties also create smaller and more numerous stone fragments through enhancement of cavitation effects.
METHODS: Synthetic hydroxyapatite (HA) discs [13 mm x 1.8 mm] were fragmented with a pulsed 100W Holmium:YAG laser (1000mm fiber) along a circular path 9 mm in diameter over 60 seconds ( Figure) . This was performed with (n[10) and without (n[10) targeting microbubbles composed of a lipid-shell with calcium-binding moieties and perfluoroalkane gas. HA discs were weighed dry before and after a single lithotripsy session in which all fragments > 0.5mm were recovered using a sieve mesh. Fragments were digitally photographed on a standardized stage such that number, size, and volume of fragments could be calculated using ImageJ software. Comparisons were made with a 2-tailed Mann-Whitney U-test.
RESULTS: The mean number of stone fragments was 4.6AE1.6 for control vs 6.9AE1.9 (p[0.02) for targeting microbubbles. The median fragment volume was 31 mm 3 (IQR 21-67) for control and 26 mm 3 (IQR 10-45) for targeting microbubbles (p[0.041). Mean stone mass loss was 3.9AE3 mg for control vs. 11.3AE5 mg for targeting microbubbles (p[0.045).
CONCLUSIONS: Targeting microbubbles fragment HA stones into smaller and more numerous fragments during in vitro Holmium:YAG laser lithotripsy in addition to causing increased mass loss.
Stone targeting microbubbles, when used as an adjunct with Holmium laser lithotripsy, have the potential to reduce operative time, increase the number and decrease the size of stone fragments, and thereby result in higher stone-free rates and improved patient outcomes. The risk of thermal damage with laser lithotripsy within the ureter is hypothesized to be even greater than in a renal calyx given the smaller volume of fluid adjacent to the laser fiber. The aim of this study was to experimentally measure temperature and calculate thermal dose for a range of laser power and irrigation parameters in a simulated ureteral model. METHODS: The experimental system consisted of a rounded glass tube (inner diameter 6 mm/length 130 mm) simulating a ureter that ends with a 19 mm sphere simulating a renal pelvis. A 242 mm laser fiber (Flexiva, Boston Scientific) was inserted through a ureteroscope (Lithovue, Boston Scientific) and positioned 60 mm away from the simulated pelvis wall. Real time temperature was recorded using two wire thermocouples; one at the level of the ureteroscope and another in the simulated pelvis. The model was placed in a water bath maintained at 37 C. Irrigation with room temperature fluid was provided at 25,12, or 6 mL/min. Laser energy was applied (pulse 120; Lumenis) for 60 seconds. Thermal dose for each trial was calculated based on Dewey and Sapareto t43 equivalence calculations. Thermal toxicity (cell death) was considered attained when t43[ 120 minutes, the equivalent of maintain 43 C for 120 minutes. The probability of exceeding t43 [ 120 equivalent minutes was determined for strategically selected power levels and irrigant flow rates in order to map the safety margin. Each experiment was repeated 5 times.
Source of
RESULTS: Thermal dose within the ureter for each parameter pair (power, irrigation rate) is represented by a circle in Figure 1 . The percentage of trials that exceeded t43[ 120 minutes is indicated on each circle. Temperature in the renal pelvis was not elevated by laser lithotripsy in the ureter.
CONCLUSIONS: We have defined a thermal safety threshold between safe and unsafe laser/irrigation parameter set pairs. Further studies are needed to map out the safety thresholds for other locations within the urinary tract. This methodology will also provide a framework in which to assess effectiveness of various strategies to control and mitigate thermal dose.
